Requirement for progesterone priming and its long-term effects on implantation in the mouse.
At least 48 hr of progesterone (P4) priming has been documented to be essential for P4 and estrogen to initiate implantation in the rat. However, the length of this P4 priming requirement for implantation in the mouse has not been experimentally defined. Therefore, our first objective was to determine the length of P4-priming requirement for implantation in the mouse. Day 4 blastocysts were transferred into the uteri of Day 5 or Day 6 pseudopregnant mice that were ovariectomized on Day 1 (= vaginal plug) and treated with a single injection of P4 and 17 beta-estradiol (E2) only on Day 5, or a single injection of P4 on Day 5 followed by a second injection of P4 plus E2 on Day 6, respectively. Although none of the transferred blastocysts implanted in the uteri of P4-unprimed recipients, 46% of the transferred blastocysts implanted into the uteri of all recipients that were first primed with P4 24 hour prior to a second injection of P4 and E2. These results suggest that in contrast to the rat, the mouse uterus requires at most 24 hr of P4 priming before P4 and estrogen can initiate implantation. Our second objective was to determine whether P4 priming has a long-term effect on implantation in the mouse. Our present results and those of others suggest that the mouse uterus is exposed to rising P4 levels for 24 hr prior to implantation on Day 4 of pregnancy. Therefore, in the present investigation, induction of implantation by an injection of P4 and E2 following 5 days of ovariectomy performed on Day 4 of pregnancy clearly suggests that once exposed to P4 for 24 hr, the mouse uterus retains a long-term effect, i.e., following P4 withdrawal for several days, 24 hr of initial P4 priming is no longer required for P4 and estrogen to initiate implantation. Our next objective was to explore whether this long-term effect of P4 priming on implantation can be prolonged and potentiated by increasing the length of initial P4 priming. Thus, when the mice were ovariectomized on Day 4 of pregnancy and treated with P4 beginning on Day 5 for 4 days, the long-term effect on implantation was prolonged (8 days vs 5 days following P4 withdrawal) and potentiated (94% vs 0% mice with implantation following 8 days of P4 withdrawal) as compared with those with no P4 priming after ovariectomy.(ABSTRACT TRUNCATED AT 400 WORDS)